WO 00/34439 



, A 09/857583 

JPRec'dPCT/PTO 0 5JUN 2001 



PCT/US99/28655 



SEQUENCE LISTING 



<110> Browse, John et al . 

;120> Desaturases and Methods of Using Them for Synthesis of 
Polyunsaturated Fatty Acids 

53860 




<140> 
<141> 

<150> 60/^11,301 
<151> 199^-12-07 

<160> 13 



<170> PatentlnXVer . 2.0 



<210> 1 
<211> 1461 
<212> DNA 
<213> Caenorhabditi> 



elegans 



<400> 1 

gaattttcaa 

gagcatgagc 

ctgagatcac 

gtattccaca 

aaagagtgcc 

attgatgatg 

aaaagtttca 

ttgttctaca 

caataccaca 

ggatggttaa 

ttggccagct 

cagcacaatg 

gtcccattct 

atgactctat 

tcgtggcttc 

tacagaaata 

ggtcaattgt 

cttgttggag 

tttgcattga 

aatatgagac 

caccatcttt 

gagtttgcag 

cttgaaattg 

gcctagatta 

ttccaaattt 



tcctccttgg 
cattcttcat 
atccaggtgg 
cattccatac 
ctacacaaga 
tgaacatggg 
ctgatctacg 
ttagaaaaat 
catattatct 
tccatgaatt 
atttcgttgg 
tgcatcacgc 
atgctacagt 
tcagatggca 
ttcagtcaat 
ctgcgattta 
atttcctacc 
gtttcctgct 
gctcgaacat 
ctggaagatt 
tcccaacgat 
cagcaaatgg 
agcaattccg 
cgattaatta 
ttacctattc 



;ttgaaas:a 
: eager 



tcccaccgc 
tWaattgat 
taVtgcaatt 
tgg\tctaaa 
accagagatc 
aacttocaat 
tatgcga> 
tc 

tccat 
cgcacatcat 
aaacttttta 
agecacaaat 
ggcagaacat 
acatgttcat 
catttttgtt 
tgaacaggtt 
cgattggtca 
ctctcatgta 
catgtcaaat 
cattgactgg 
gccacgacac 
tttaccatac 
aaatattgea 
atcaatttat 
c 



tgtgatatca 
ggaaaatggt 
actacctata 
gaagegtate 
ccagatatta 
atttctgaga 
cgtgcagaag 
atcttcacaa 
attctaatgg 
seagttgttca 
iaggattct 
gt^tgttggac 
ctc^acaatt 
tttca 
agtca^atgc 
ggtctctVctt 
actagaat\a 
gttactttc. 
tacgcttgtc 
ctttggggag 
aacttgaaca 
atggtcgacg 
aatgttgctg 
tttcatgttc 



aaatggtatt 
gtcaaattga 
aaaatatgga 
aatggctgac 
aggatgaccc 
aacgatctgc 
gacttatgga 
ttctttttgc 
gagttgcgtg 
aaaacagata 
catctggtgg 
gagaeggaga 
attctcagga 
tgttaccatt 
caactcatta 
tgcactgggc 
tgttcttcct 
atcattattc 
:tcaaatcat 
gtcttaacta 
ct< 

attaN:ttcac 
ctaaaVtgac 
tattcgWg 



acgagagcaa 
cgatgctgtc 
tgccactacc 
agaattgaaa 
aatcaaagga 
ccaaataaat 
tggatctcct 
attctacctt 
gcaacaattg 
ctacaatgat 
ttggaaagag 
tcttgattta 
ttcatgggtt 
cctccgtctc 
ttatgactat 
ttggtcattg 
tgtttctcat 
agtggagaag 
gaccacaaga 
tcagattgag 
acttgttaag 
aggattctgg 
taaaaagatt 
ttttaatatt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1461 



<210> 2 
<211> 447 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 2 

Met Val Leu Arg Glu Gin Glu His Glu Pro Phe Phe lie Lys lie 
15 10 15 



Gly Lys Trp Cys Gin lie Asp Asp Ala Val Leu Arg Ser His Pro Gly 
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20 25 30 



Gly Ser Ala He Thr Thr Tyr Lys Asn Met Asp Ala Thr Thr Val Phe 
35 40 45 

His Thr Phe His Thr Gly Ser Lys Glu Ala Tyr Gin Trp Leu Thr Glu 
50 55 60 

Leu Lys Lys Glu Cys Pro Thr Gin Glu Pro Glu He Pro Asp He Lys 
65 70 75 80 

Asp Asp Pro He Lys Gly He Asp Asp Val Asn Met Gly Thr Phe Asn 
85 90 95 

He Ser Glu Lys Arg Ser Ala Gin lie Asn Lys Ser Phe Thr Asp Leu 
100 105 110 

Arg Met Arg Val Arg Ala Glu Gly Leu Met Asp Gly Ser Pro Leu Phe 
115 120 125 

Tyr He Arg Lys He Leu Glu Thr He Phe Thr He Leu Phe Ala Phe 
130 135 140 

Tyr Leu Gin Tyr His Thr Tyr Tyr Leu Pro Ser Ala He Leu Met Gly 
145 150 155 160 

Val Ala Trp Gin Gin Leu Gly Trp Leu He His Glu Phe Ala His His 
165 170 175 

Gin Leu Phe Lys Asn Arg Tyr Tyr Asn Asp Leu Ala Ser Tyr Phe Val 
180 185 190 

Gly Asn Phe Leu Gin Gly Phe Ser Ser Gly Gly Trp Lys Glu Gin His 
195 200 205 

Asn Val His His Ala Ala Thr Asn Val Val Gly Arg Asp Gly Asp Leu 
210 215 220 

Asp Leu Val Pro Phe Tyr Ala Thr Val Ala Glu His Leu Asn Asn Tyr 
225 230 235 240 

Ser Gin Asp Ser Trp Val Met Thr Leu Phe Arg Trp Gin His Val His 
245 250 255 

Trp Thr Phe Met Leu Pro Phe Leu. Arg Leu Ser Trp Leu Leu Gin Ser 
260 265 270 

He He Phe Val Ser Gin Met Pro Thr His Tyr Tyr Asp Tyr Tyr Arg 
275 280 285 

Asn Thr Ala He Tyr Glu Gin Val Gly Leu Ser Leu His Trp Ala Trp 
290 295 300 

Ser Leu Gly Gin Leu Tyr Phe Leu Pro Asp Trp Ser Thr Arg He Met 
305 310 315 320 

Phe Phe Leu Val Ser His Leu Val Gly Gly Phe Leu Leu Ser His Val 
325 330 335 



Val Thr Phe Asn His Tyr Ser Val Glu Lys Phe Ala Leu Ser Ser Asn 
340 345 350 
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c n«n Tvr Ala Cvs Leu Gin He Met Thr Thr Arg Asn Met 
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355 360 
Arg Pro Gly - g Phe He Asp Trp Leu Trp Gly Gly Leu Asn Tyr Gin 

370 

He Glu His His Leu Phe Pro Thr Met Pro Arg His Asn Leu Asn Thr 

385 390 



V,l H« Pro Leu v.l L yS =lu Phe Ma KL. Ala «» "V -u Pro Tyr 

405 410 

Met Val Asp *=P Tyr Phe Thr Gly Phe Trp Leu do He Glu Gin Ph. 

420 4 " 
«, Asn lie Ala Asn Val Al. Al. Lys Leu Thr Lys Lys He Ala 

435 44U 

<210> 3 
<211> 1275 
<212> DNA 

<213> Euglena gracilis 

<400> 3 ,„^rf a frr cccttacaat "tgatggaaca 60 

attttttttc gaaatgaagt caaagcgcca jgcgctatcc ccctta a * ta * caagg 120 

aacatatgat gtggtcaatt tcc.ccctgg gaagcJtcg acaagctcaa 180 

aagggatgcc actgatgcct tcatggttat 9«ctttca S J tgaatgaagc 240 

gcgcatgccc aaaatcaatc «= ca «? tt "^ *"aatcaca ac^ggcatgt ttgatgcctc 300 
tcaagaggat ttccggaagc tccgagaaga Sttgatcgca ac gg ^ tt 360 

ccccctctgg tactcataca aa t c " g £2J? g ttgStggga tgcactatca 420 
cctgatggtt cagtatcaga tgtatttcat ^9 9 ^ act ttcaaga accggaactg 480 
acagatgggc tggctttctc atgacatttg ^accacc g tgacatgttg 540 

gaacaacctc gtgggactgg tatttggcaa ^^g accctgatat 600 

gaaggacaga cacaatgcac atcattcggc a^aatgtt caaggg g 660 
?g.2.cc?c ccccccttag cctggtctga WJtg.cgtc acacgggcgt ^ 72Q 

ccgcaagctc attcagttcc agcagtacta "tcttggtc J> ataaccaatt 7 80 

ca?ttggtgt ttccagtgcg tgttgaccgt jcgcagtttg aaggacg g ccttgaaggc 84Q 
ctatcgctct cagtataaga aggaggccat tggcctcgc g y fct tttc 900 
cctgttccac ttattcttta tgcccagcat "tcacatcg g 99^ acccactgga 960 
ggagctggtt ggcggcttcg g^ttgcgat ^^ggtgtt J tccatgagac 1020 

gaagatcggg gacccagtct gggfggcca tggattctcg g gg y attaccagat 1080 
Satgaacatt cggcgaggga "atcacaga ttggtttttc gg gg ^ caggt 1140 

tgagcaccat ttgtggccga ccctccctcg ccgctgcccc atgaagggtt- 1200 

USSS 'tSSJgft Scccfgatg gcggagaagc aacccgcggg 1260 
gaaggctcta taagg 

<210> 4 
<211> 422 
<212> PRT 

<213> Euglena gracilis 

<400> 4 rln a i a Leu Ser Pro Leu Gin Leu Met Glu Gin 

Met Lys Ser Lys Arg Gin Ala Leu ber rro i5 

1 5 

n v a i Ser Ala Trp Val Asn Phe His Pro Gly Gly Ala Glu 
Thr Tyr Asp Val Ser Axa up 30 



20 25 



3 
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lie lie Glu Asn Tyr Gin Gly Arg Asp Ala* Thr Asp Ala Phe Met Val 
35 40 45 

Met His Phe Gin Glu Ala Phe Asp Lys Leu Lys Arg Met Pro Lys lie 
50 55 60 

Asn Pro Ser Phe Glu Leu Pro Pro Gin Ala Ala Val Asn Glu Ala Gin 
65 70 75 80 

Glu Asp Phe Arg Lys Leu Arg Glu Glu Leu He Ala Thr Gly Met Phe 
85 90 95 

Asp Ala Ser Pro Leu Trp Tyr Ser Tyr Lys He Ser Thr Thr Leu Gly 
100 105 HO 

Leu Gly Val Leu Gly Tyr Phe Leu Met Val Gin Tyr Gin Met Tyr Phe 
115 120 125 

He Gly Ala Val Leu Leu Gly Met His Tyr Gin Gin Met Gly Trp Leu 
130 135 140 

Ser His Asp He Cys His His Gin Thr Phe Lys Asn Arg Asn Trp Asn 
145 150 155 160 

Asn Leu Val Gly Leu Val Phe Gly Asn Gly Leu Gin Gly Phe Ser Val 
165 170 175 

Thr Cys Trp Lys Asp Arg His Asn Ala His His Ser Ala Thr Asn Val 
180 185 190 

Gin Gly His Asp Pro Asp He Asp Asn Leu Pro Pro Leu Ala Trp Ser 
195 200 205 

Glu Asp Asp Val Thr Arg Ala Ser Pro He Ser Arg Lys Leu He Gin 
210 215 220 

Phe Gin Gin Tyr Tyr Phe Leu Val He Cys He Leu Leu Arg Phe He 
225 230 235 240 

Trp Cys Phe Gin Cys Val Leu Thr Val Arg Ser Leu Lys Asp Arg Asp 
245 250 255 

Asn Gin Phe Tyr Arg Ser Gin Tyr Lys Lys Glu Ala He Gly Leu Ala 
260 265 270 

Leu His Trp Thr Leu Lys Ala Leu Phe His Leu Phe Phe Met Pro Ser : * 
275 280 285 

He Leu Thr Ser Leu Leu Val Phe Phe Val Ser Glu Leu Val Gly Gly 
290 295 300 

Phe Gly He Ala He Val Val Phe Met Asn His Tyr Pro Leu Glu Lys 
305 310 315 320 

He Gly Asp Pro Val Trp Asd Gly His Gly Phe Ser Val Gly Gin He 
325 330 335 

His Glu Thr Met Asn He Arg Arg Gly He He Thr Asp Trp Phe Phe 
340 345 350 

Gly Gly Leu Asn Tyr Gin He Glu His His Leu Trp Pro Thr Leu Pro 



4 
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355 

Arg His Asn Leu Thr Ala 
370 

Lys His Asn Leu Pro Tyr 
385 390 

lie Leu Leu Arg Tyr Leu 
405 

Pro Ala Gly Lys Ala Leu 
420 



360 

Val Ser Tyr Gin Val 
375 

Arg Asn Pro Leu Pro 
395 

Ala Val Phe Ala Arg 
410 
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365 

Glu Gin Leu Cys Gin 
380 

His Glu Gly Leu Val 
400 

Met Ala Glu Lys Gin 
415 



<210> 5 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR Primer 
<220> 

<221> variation 

<222> (1) . . (27) 

<223> y = t or c 

<220> 

<221> variation 
<222> (1) . . (27) 
<223> n= a, t, c, or g 

<220> 

<221> variation 
<222> (1) . . (27) 
<223> r = a or g 

<400> 5 

ggctggctga cncaygartt ytgycay 27 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR Primer 
<220> 

<221> variation 
<222> (1) . . (30) 
<223> n = a, t, g, or c 

<220> 

<221> variation 
<222> (1) . . (30) 
<223> r = a or g 



<220> 

<221> variation 
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<222> (1) . . (30) 
<223> y = t or c 

<400> 6 

catcgttgga aanarrtgrt gytcdatytg 

<210> 7 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR Primer 
<400> 7 

cccgggaagc ttctcgagga attttcaatc ctccttgggt c 



<210> 8 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
^ <220> 

^ <223> Description of Artificial Sequence: PCR Primer 

If! <400> 8 

cccgggtgga tccggaacat atcacacgaa acag 

m 

m <210> 9 

j'sj <211> 6 

l~ <212> RNA 

^ <213> Artificial Sequence 

j*^ <220> 

^ <223> Description of Artificial Sequence: 
"%i Polyadenylation Signal 

U <400> 9 

aauaaa 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR Primer 



<400> 10 

tctgggatct ctggttcttg 20 

<210> 11 
<211> 9 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artifipial Sequence: Histidine box 
<400> 11 

uuuuuuucg 9 



6 
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<210> 12 
<211> 5 
<212> PRT 

<213> Axtificial Sequence 
<220> 

<223> Description of Artificial Sequence: Histidine Box 
<220> 

<221> VARIANT 

<222> (1) . . (5) 

<223> Xaa = any amino acid 

<400> 12 

His Xaa Xaa His His 
1 5 



<210> 13 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Histidine Box 



UTS <220> 

rg <221> VARIANT 

LJ <222> (1) . . (5) 

<223> Xaa - any amino acid 

:=5 <400> 13 

*?* Gin Xaa Xaa His His 

1 5 
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